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ARTICLE VII. AMENDMENTS
Amendments to this constitution may be made at any annual
meeting by vote of two-thirds of all the members present, provided
that the amendment has been approved by the council and has been
mailed to all members at least one month before the meeting.
BY-LAWS
1. The annual dues shall be two dollars for each active member
and one dollar for each associate member, to be due and payable on
the first day of January of each year.
2. As soon as possible after January first of each year the secretary-treasurer shall send to members statements of dues payable, and
in case of non-payment shall, within the succeeding four months, send
a second and, if necessary, a third notice.
3. The secretary treasurer shall strike from the list of members
the names of those who are one year in arrears in the payment of
their dues, and shall notify such members of this action, offering at
the same time to reinstate them upon receipt of the dues in arrears for
one year plus the dues for the current year.
4. All expenses for the conduct of the Academy including such
clerical help as the secretary-treasurer may need shall be paid from
funds derived from membership dues. Such disbursements shall be
made by the secretary-treasurer upon written approval of the president.
5. The council may accept special gifts or benefactions to form
a permanent endowment fund. Such funds shall be invested exclusively in securities which are legal as investments for Minnesota
trust companies or savings banks. The income alone from such
funds may be used for the general purposes of the society.
6. Endowments for specific purposes of the Academy shall be
administered by the council or such special committees as it shall
elect.
7. No annual business meeting shall be held without a notice
of the same being sent to all members at least two weeks before the
date of meeting.
8. Amendments to these by-laws may be made at any annual
meeting by vote of a majority of the members present.

Abstracts of Papers Presented at First Annual Meeting
The Life History of SELLACOTYLE MUSTELAE, a Trematode Parasite
of Our Native Mink
F. G. WALLACE; University of Minnesota.
S~l~ac?tyle mustel~e is a trematode flatworm whose adult stage is
p~ras1tic 1~ the small mtestine of the mink. These parasites are very
mmute, bemg between one-quarter and one-half millimeter in length
and ~re found imb~dded in the intestinal mucosa where they cause
varymg degrees of mflammation.
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The parthenogenetic stages have been found in the snail Cain-peloma rufum. The tissues of the snail, but principally the walls of
the uterus, are packed full of the rediae and cercariae. The cercariae
are short-tailed forms approximately 300 microns in length. They
emerge in large masses from the infected snails at irregular intervals.
They are unable to swim, because of the short tail, but creep actively
over solid objects in the water and for a time are kept floating in
the water by a mucous secretion of a gland near the posterior end of
the body.
These cercariae readily penetrate and encyst in a variety of fish
in the laboratory. They develop best, however, in the common bull
head, Ameiurus melas, probably because of its scaleless skin. After
eight days in the fish the encysted cercariae are infective to the
mammalian host.
In nature the cysts have been found in a wide variety of fresh
water fish as well as in Ameiurus melas, the most favorable host.
After being ingested by the mink the encysted worms reach maturity
in the intestine in 5 days. Although this parasite has been found
in nature only in the mink it has been experimentally reared in the
dog, cat, fox, raccoon, skunk, ferret, and white rat.

Winter Hrordiness of Plants
S. T. DEXTER; Bemidji Teachers College
In a series of varieties of winter wheat of known hardiness, the
amount of water frozen at a given temperature was determined after
a single and after repeated freezings. The total amount of extractable soluble mineral in the sample was determined by electrical conductivity and the concentration of the electrolytes in the unfrozen
sap was computed. As hardiness increased, through natural exposure
in the field plots, it was found that the withdrawal of water to form
ice became more completely reversible on thawing. As hardiness increased, the concentration of minerals in the unfrozen sap became
less. Injury appeared to be closely related to the concentration of
salts in the sap left unfrozen; tenderer varieties always were found
to have a higher concentration than hardier ones. In each variety
the concentration of salts in the sap left unfrozen at a given freezing
temperature decreased as hardiness increased. In a series of 35 varieties similar results were obtained. Those high in dry matter and
relatively hardy were found to be generally lower in soluble electrolytes per gram dry matter than the tenderer varieties.
S01ne Aspects of the Winter Ecology of Arthropods (Illustrated)
A. M. HOLMQUIST; St. Olaf College
A study based on three winters of collecting in the forest environments of the Chicago region was reported. This study showed a
definite species selection of over-wintering sites during the winter
months. Leaves, logs in various stages of decay, standing dead trees,
and the soil, each had its own particular population. A few species
showed little preference if enough shelter was provided. A special
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study of the temperature factor in leaves and various logs during
the winter was made. It was found that the temperature fluctuated
in fall and spring with the air temperature, but that after snow covered the hibernacula, the temperature remained very uniformly
around 0.0° C.

A Swrvey of the Biology Courses in Fifty Colleges
0. T. WALTER; Macalester College.
This statistical study revealed definitely the range and frequency
of courses being offered in fifty selected colleges having an average
enrollment of approximately five hundred students. The data were
taken from the catalogues of the institutions investigated together
with information supplied directly in a questionnaire which was
answered by a majority of the heads of the biology departments concerned.
Seventy-five different courses were offered and taught with a
frequency ranging from 0.5% to 82%, Among the more frequently
offered courses were: Evolution, Genetics, and Eugenics, 82%;
General Botany, 78%; Human Physiology, 78%; Bacteriology, 72%;
Comparative Anatomy, 70%; General Biology, 60%; and General
Zoology, 60%. Five-sixths of the colleges offering General Biology
also offered General Zoology. The latter usually meets major requirements while the former does not.
The average number of full time instructors was two. Each one
carried an average teaching load of fifteen credit hours. The percentage of students enrolled in all the biology courses varied from
11 to 45. The average was 28.7% per college.
The study also covered the number, rank, and cost of student
assistants, laboratory fees, and methods of financing the departments,
the number of credit hours required of majors, and the amount of
research in progress by the instructors. Only thirteen out of thirty
colleges reported any research in progress.
Notes on Sonie Minnesota Mamnwls
GUSTAV SWANSON; University of Minnesota
Distributional data were presented for a number of the less common mammals in Minnesota, chiefly from records accumulated in the
~ourse of gen~ral field work carried on during the summer of 1932
m northern Minnesota under the auspices of the University Museum
of Natural History.
The species for which records were presented and discussed
were: Hoy's Pigmy Shrew, Richardson's Shrew Least Weasel Flickertail, Bog Lemming, Mule Deer, Caribou, and Elk.
'
Streain and Lake Pollution in Minnesota
H. A. WHITTAKER; Minnesota Department of Health
. This was an illustrated lecture including a brief resume of the
history of the stream pollution movement in Minnesota and a review

•
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of the cooperative work of the State. Board of Health with the Department of Conservation on stream and lake pollution problems.

A Sianiese Twim Snapping Turtle (Chelydra serpentina)
from Minnesota
GRACE OLIVE WILEY; Chicago Zoological Park
A motion picture illustrating the characteristics of a Siamese twin
turtle was presented. Observations of habit and behavior supplemented the film.

,.
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Wanderings of the Filariid Worm (IcoSIELLA QUADRITUBERCULATA)
in the Bull Frog
JOHN GIESEN AND J. L. WORDEN; College of St. Thomas
Examination of a group of one hundred Louisiana bull frogs
showed over fifty of them to be infested. Adult worms, ranging in
length from 10.5 to 12.5 cm and slightly over 1.0 mm in diameter,
were found in practically all of the organs, tissues and cavities either
as encysted forms or free living cysts, each containing a single worm,
were found between and within the muscles of almost the entire body,
particularly in the musculature of the anterior abdominal wall and
of the hyoid region. Multiple cysts were observed in the ovaries of
several specimens. Polyp-like cysts were found suspended from
the parietal peritoneum and from the visceral peritoneum of practically the entire digestive tube. Two bladder-like cysts entirely unattached were found, one in the peritoneal cavity and the other in the
subdermal space of the deltoid region. Free worms were found in
the lumen of the intestinal tract at various levels, one specimen having
bored its way through the thick wall of the stomach in such manner
that one-third of its body was hanging in the body cavity while the
posterior two-thirds were still in the lumen of the digestive tube.
Liver, spleen, and lungs seemed to be entirely uninfested.
Some Problem,s of Antarctic Glaciology
LAURENCE M. GouLD; Carleton College
The Antarctic continent is variously estimated to have an area of
from four to five millions of square miles. It appears that the areas
of permanent ice exceed to a considerable extent the limits of the
continental land mass itself; not only does the ice cover all of the
land, but it overflows into the sea on all of the sides of the continent
which have been explored. Only steep slopes present bare rock surfaces to the observer.
The two largest areas of permanent ice beyond the land border~
proper are the Ross Shelf Ice which occupies some quarter of a
million square miles at the head of the Ross Sea and the Filchner
Shelf Ice at the head of Weddell Sea. The most extensive sledge
journey that has yet been attempted over the Ross Shelf Ice was
completed by the author with five companions and dogs. Some of
the earlier students of this most unusual of all Antarctic glacial
phenomena believe it to be essentially a great shrunken piedmont
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formed mainly by the confluence of glacial streams that flow down
from the plateau and fan out; others, while admittif1:g. such sou_rces
to be important, believe that the Ross Shelf Ice ongmated chiefly
upon sea ice formed in comparativel:y landlocke~ and shoal areas.
It was my conclusion from our extensive observations that the latter
theory more nearly fits the facts. The question can hardly be considered as settled, however.
This great Ross Shelf Ice appears to be floating throughout most
of its extent. It is furthermore known to be moving forward or
toward the north at an appreciable rate. In one place a rate of 1000
feet per year has been measured. This forward movement does not
seem to be inherent in the nature of the Shelf Ice itself but is due to
the pushing effect of the great outlet glaciers that flow down through
gaps in the great fault block mountains that form the actual boundaries of the Ross Sea Senkungsfeld . Great horsts hem in the ice of
the polar plateaus causing the glaciers to squeeze through great openings which appear to be down faulted blocks.
More studies of the rate, the nature and the direction of the
movements of the major outlet glaciers, and the various parts of the
Shelf Ice need to be made.
Our studies of the Ross Shelf Ice and the bordering mountains
with their mighty outlet glaciers indicated that, vast as is the present
Antarctic Ice Cap, it was yet much larger and much thicker during
its maximum stage. Glaciated mountain tops now well above the ice
indicated that it was formerly at least 1000 feet thicker than now.
Just why the present ice cap should be thinning and growing smaller
are two problems of major interest. It appears to the author to be
more largely a question of starvation on account of a dearth of precipitation, rather than to any amelioration of climatic conditions; for
the Antarctic seems to be essentially an arid or semi-arid region,
judging from the few records of annual precipitation that have been
collected on the continent itself.
A further problem of paramount interest is the question of the
thickness of the main ice sheet. Practically all who have given much
thought to the problem agree that the ice is relatively thin. Estimates
of from two to five thousand feet have been made, but the latter
seems too great to me. Such thinness might account for the present
stagnant or very sluggish condition of the ice as a whole. One may
seek in vain for any indications that the Antarctic Ice Cap, even during its maximum stage, was comparable with the Pleistocene Ice
Sheets of North America and Europe as an active agent of degradation. Indeed the much smaller present day ice cap of Greenland
seems to have much more in common with the Pleistocene sheets
than does the immensely greater Antarctic mass.
Much valuable and definite light would be shed on these various
problems by sounding of the main ice mass itself. Such soundings
woul~ reveal the contours of the underlying land masses and solve the
question as to whether the Ross and Weddell Seas are connected
making _the Antarctic ~wo land masses rather than just one. The;
would simultaneously mdicate whether there is one great ice dome
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or whether there is more than one. If there be two land masses, one
might reasonably expect two main domes, at least in the common ice
sheet.

Archaeological Research Opportunities in Minnesota
ALBERT ERNEST JENKS; University of Minnesota
There are many opportunities for archaeological research in Minnesota.
The most fundamental archaeological project here is to complete
the excellent piece of foundation work done about fifty years ago by
Mr. T. H. Lewis and Mr. Alfred J. Hill. Mr. Hill financed an important field project carried on during summer seasons by Mr. Lewis
from 1881 to 1895 when, at the death of Mr. Hill, the work ceased.
Forty-two note books, several hundred letters, and scores of drawings
produced by Mr. Lewis are now the property of The Minnesota
Historical Society. Only in a minor way have these rich data been
published. From the note books we have worked out a list of 7,773
mounds located by Mr. Lewis in Minnesota. This is the largest
number known in any American Commonwealth. Among the mounds
are at least 32 effigy mounds.
An up-to-date archaeological study should present Mr. Lewis's
findings; give the present status of the mounds he surveyed; and add
whatever new archaeological data may now be gathered. This material, with all its evidence of human prehistoric occupation of Minnesota, should then be published.
Throughout the Nation the famous Catlinite quarry of pipe-stone
in Pipestone County, Minnesota, is well known . The quarry was
studied and the results were published in a small monograph in 1905
by the late Professor W. H. Holmes of the U. S. National Museum.
Like all the studies of Professor Holmes, the Minnesota pipe-stone
pamphlet is an excellent piece of work. Much more, however, should
be done at the quarry especially in sub-surface exploration where
ancient camp sites must be numerous and resourceful of valuable
data.
As to entirely new researches, the problem which lures first is
in connection with our "Minnesota Man" of late glacial age. It is
the plan to survey the present area of the Altemont and Gary moraines which lie close east of the area which bedded Glacial Lake
Pelican in whose silt the "Minnesota Man" skeleton was found. The
object of this survey is to check over all archaeological evidence
obtainable from the highland areas and the neighboring fields, which
geologists accept as having been habitable areas at the time persons
of the "Minnesota Man" group knew Glacial Lake Pelican.
The area known as the St. Croix moraine lying eastward of St.
Cloud and westward of Lake Mille Lacs should be similarly surveyed. This area was not covered by the last phase of the Wisconsin
Glacier, so it could have been inhabited by people of the "Minnesota
Man" group at the time all neighboring areas westward were covered
by the last ice sheet of the Wisconsin glacier. As the Keewatin ice
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sheet receded, the people in question would have had an open and
unobstructed pathway to Glacial Lake Pelican.
Minnesota has in her southeastern corner a small area never
covered by glaciers. This area extends into Wisconsin, Illinois, and
Iowa. We have gone over the Minnesota area in a preliminary survey of one month, but a survey should be made in much greater detail. This driftless area could have housed a group of people even
during such a period as, say, that of the entire Wisconsin Glaciation.
As to more recent peoples in the State: In the vicinity of the
St. Croix moraine there is known to be the largest (and the first
documented) habitation site of pure Siouan culture in Minnesota.
This is old "Kathio" near the southwest shore of Lake Mille Lacs.
This site should be exhaustively dug to reveal the essentials of pure
Siouan culture.
In the extreme northern part of Minnesota, on Rainy river, Mr.
George Bryce, some fifty years ago, reported copper, pottery, and
abundant human bones from the "Grand Mound." We know of,
and have permission to excavate, two undisturbed smaller mounds in
that immediate vicinity. Inasmuch as researches have not yet disclosed either the workers or the date of the prehistoric copper mines
of Lake Superior the mounds in question, along the only waterway
from Lake Superior into the interior of the Continent, may have
some message on prehistoric copper culture, as well as on other
important aspects of Minnesota prehistory.
There are, moreover, the numerous problems of priority and
succession of Indians within the State, and the problems of areas of
cultural and tribal control for long periods of time. There are also
such problems as those of the distinctive cultural characteristics of
the following peoples known or convincingly believed to have had
domicile in Minnesota: the various Dakota tribes, the Cheyenne, the
Cree, the Winnebago, the Ojibwa, and (from our researches already
made), probably pre-Siouan Algonquian.
I may add to this brief digest of Archaeological Research Opportunities in Minnesota a list of types of archaeological finds within
the State and regarding which we are constantly adding new evidence ; animal bones from food refuse, artifacts, battlefields, cache
pits, cave dwellings, cemeteries, cliff-traps, dance circles, earthworks, enclosures, fishing places, garden plots, hearths, human bones,
kitchen middens, lookouts, mounds, paint mines, petroglyphs, portages, pottery, quarries, rock shelters, sacred places, springs, sugar
orchards, trails, villages, wild rice beds, and workshops .

"'

*Unemployment Relief Through Forestry
RAPHAEL ZoN; Lake States Forestry Experiment Station
Pleistocene Plants in Minnesota
C. 0. ROSENDAHL; University of Minnesota
The occurrence of plant remains of Pleistocene Age has been
*Papers starred were presented by title only.
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reported from 28 counties of Minnesota, mostly throughout the western and southern parts of the state. The majority of these remains
have been found in wells at depths ranging from 10 to 195 feet and
are recorded merely as "leaves," "twigs," "sticks," "logs" and "peat."
Most of the material of the earlier discoveries does not appear to have
been studied in detail and very little of it, unfortunately, seems to
have been preserved. Our information concerning these plants
therefore is based almost wholly upon the reports and uncritical
identification of well diggers, whose statements of the finding of oak,
elm, willow, grapevine, cedar, tamarack, etc., must be taken with due
allowance for their lack of expert botanical knowledge. Nevertheless, the reports are of value in that they record definite localities
where deposits occur in the state.
The first thorough study of Pleistocene plants in Minnesota was
made by Dr. W. S . Cooper and some of his students upon remains of
early post-glacial origin discovered near Loring Park in Minneapolis
in 1923. From this find a dozen species were identified, two of
which are extinct (Mosses), the remainder of which are common
representatives of our present northern coniferous forest area.
During the last three years adddtional plant material of Pleistocene Age has come to light in the state, the most abundant supply
coming from a deep well in Kittson County, which is situated in that
part of the State that was once covered by glacial Lake Agassiz. In
this well a stratum was encountered at a depth of 89-96 feet which
has furnished a surprising amount of plant material in the form of
mosses, innumerable pieces of wood, hundreds of fruits and seeds
(nearly all in a remarkable state of preservation), and fragments of
lignite and charcoal. The position of the plant-bearing stratum
under 89 feet of combined till and lake bottom silt proves that the
plants contained therein can not be of later orig-in than the last interglacial period.
While all of this material has not yet been thoroughly studied, a
considerable Pleistocene flora, representing- several of the major
plant groups, is indicated by the following summary :
No. of Genera No. of species
Algae ------------------------- ---- -------- ----- --- --- 1
1
Bryophyta -----··-····· ········ ·--··--············ 5
12
Gymnospermae ---- ------- ------ --· --------- --- 3
4
Angiospermae -------------- -------------------- 18
34
The best represented genera are Cwrex and Potamogeton with 6
and 8 species respectively, while at least 5 other genera occur with 2
species each_ The composition of this Pleistocene flora of the Red
River Valley indicates that the climatic conditions that prevailed
there towards the end of the last interglacial period were similar to, if
not identical with, those of the present.

An Arboretum for Minnesota
H. E. STORK; Carleton College
Carleton College at Northfield, Minnesota, has acquired 300
acres of land adjacent to the campus to be devoted to an arboretum
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and to date has expended $97,000 in its development. This includes
the Lyman Memorial Lakes which have been constructed in the
valley of Carleton Creek, a perennial stream fed by artesian waters .
Three miles of the Cannon river are included in the arboretum. The
soil varies from the alluvial river bottom land through oak knolls
to rich table lands above the bluffs. A sphagnum bog is included in
the site. About one-third is naturally wooded, part with the "Big
Woods" type of forest. Improvements include bridges, retaining
walls along some of the watercourses, 5 miles of nature trail, and a
7-mile bridle path. Some trees and shrubs have been planted in
the nearer areas, and native wild flowers have been propagated along
the nature trail. Bird-feeding stations have been built and the whole
area is regarded as a bird sanctuary. Three years ago a nursery
was started which now contains 2,000 young trees and shrubs, some
of which are rare or new to this section.
The area has been mapped on a scale of 100 feet to the inch with
5-foot contours. A geological map and a soils map are in process of
preparation. Complete planting plans based on the Arnold Arboretum as a type are being worked out. It is the hope of the college
that an adequate endowment may be secured to make this into a
tree and shrub garden that will be useful in enriching the Northwest
in beauty of cities, parks, country homes, and highways, somewhat in
the manner in which the Arnold Arboretum has served the East.
Adjacent to the arboretum is the Carleton College farm, part or all
of which may be added if a greater area is required for developing
the plans.
Chemical Quackery in Advertising
WM . J. ToMSICEK; College of St. Thomas
This was a general paper covering questionable practices m
advertising.
Taxonomy and Distribution of the Fishes, Amphibia;, and Reptiles of
Central Minnesota
GEORGE W . FRIEDRICH; St. Ooud Teachers College
The paper consisted of an account of the collections of cold
blooded vertebrates in an area within the Mississippi River drainage
system extending east from Richmond to the Wisconsin state line
and south from the vicinity of Brainerd to Cokato. Forty-eight
different fishes were recorded. These were checked against Surber's
list in his "Catalogue of Fishes and Fish-like Vertebrates of Minnesota, 1920" and forty-five of them were found to be included. Two
sub-species of the Coregonidae seem to be new sub-species and a
third, Notropis dorsalis dorsalis, is new to the state. Fishes to which
sub-species names were added numbered eight. Due to recent changes
in nomenclature the scientific names of fifteen were changed. The
ranges of the following fishes were extended to include central
Minnesota: Short-nosed gar, Nachtrieb's dace, and German carp.
Esox verniiculatus is ruled out as within the state because of lack of
confirming evidence.
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The following amphibia are recorded: Tiger salamander, Slimy
salamander, Mud puppy, Common toad, Swamp tree frog, Tree toad,
Green frog, Leopard frog, and Wood frog. Red-backed salamanders
have been recorded recently on the east and west banks of the St.
Croix river. The Mink frog is recorded for the Hudson River
drainage system. Rana kandiyohi and Rana burnsi are ruled out
because of lack of sufficient confirming evidence that they are valid
species. The following reptiles are recorded : Striped green skink
lizard, Eastern hog-nosed snake, Western hog-nosed snake, smooth
green snake, Bull snake, Red bellied snake, De Kay snake, Ribboned
garter snake, Common garter snake, Red-spotted garter snake, Common snapping turtle, Blanding's turtle, Bell's painted turtle, and
Common soft-shell turtle. No state catalog of amphibia and reptiles
has been published for Minnesota.

*The Eco110111,ic Status of Minnesota Ma11imals
THADDEUS SURBER; State Game and Fish Commission
The Effect of Cretinism, and Hyp erthyroidism upon the O:i:idase
Content of Animal Tissues
RoY A. WAGGENER AND GORDON ROBINSON ; Carleton College
Twenty-six young pups were separated into three groups. From
one group the thyroids were removed. The second was fed desiccated thyroid while the third group served as a control. \i\Then cretin
symptoms were apparent, the animals were etherized and a quantitative study of the oxiclase content of the liver, kidney cortex, skeletal
muscle, heart muscle, spleen, thymus, and cerebrum was made by a
modification of the inclophenole method.
In a few instances, the oxidizing power of the normal tissue was
equal to, and sometimes greater than, the same tissue from a thyroidfeel dog. In most cases the oxidizing power of tissues taken from
thyroid-feel animals exceeded that of tissues from normal animals,
while the oxidizing power of the tissues from cretins was less than
that from normal animals.
The Preparation, Activ·ities, and Uses of the Visceral Organism
(Film)
HIRAM E. EssEx, M.D.; Mayo Foundation
The Mammals of the White River Fonna.tion
H. S. ALEXANDER; Macalester College
The great Western Interior flood-plains of Tertiary times produced a remarkable growth of plant life, which in turn furnished a
garden of Eden for the early development of the mammals. One of
the most important formations of this period is the White River
Oligocene whose fauna is characteristically mammalian and remarkably diversified. Striking evolutionary changes evidence the strong
reactions that occurred between antagonistic groups and portrays the
passing of the more primitive types in the presence of the rapidly
evolving modern forms. The Perissodactyls are most outstanding,

16

MINNESOTA ACADEMY OF SCIENCE

being represented by a great variety of Titanotheres, Rhinoceroses,
Horses, and also by some Tapirs, Lophodonts, and Chalicot?eres.
Artiodactyls, Carnivores, and Rodents are abundant, and Insectivores
are common. Reptiles are represented by numerous Turtles and
occasional Alligators. Land Snails are the only common invertebrates.
Dornw,ncy in Cerea/,s
R. B. HARVEY AND A. H. LARSON; University of Minnesota
Germination tests were made of the dormancy of all varieties
of wheat, oats, barley, and rye commonly grown in Minnesota. The
crops all were produced on the same soil, and samples were taken
during a three year period. Storage at 7°C., 14°C., and 20°C.,
showed that the dormant cereals pass through their rest period more
rapidly at high temperatures than at low temperatures. The rest
period is generally longer for grain cut in soft dough or hard dough
stages than it is for ripe grain. The rest period of spring wheats
and ryes is much longer than it is for winter wheats and ryes. All
varieties of oats have a very short rest period. The length of the
rest period in barleys is variable. Trebi barley shows an especially
long rest period and slow, irregular germination.

◄
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On the Variation of Light of the Star Nu CYGNI.
E. A. FATH; Carleton College
Observations in 1931 indicated a variation of approximately
0.06 magnitude in a period of 12 days. Observations in 1932 showed
the same range of variation but in a period nearer 20 days. From
the evidence Nu Cygni may be announced tentatively as an irregular,
variable star of small range.
Lead Poisoning in Wild Ducks (Film)
T. B. MAGATH, M.D.; Mayo Clinic
Although lead poisoning in wild ducks has been known since
1901, when Dr. Grinnell gave an account of ducks, geese and swans
on Currituck Sound dying from the condition, it was not until 1919
that the first and only scientific report of the condition was published
by Wetmore. An outbreak was observed on Bear Lake southwest of
Albert Lea, Minnesota, in the fall of 1931. The lake had suffered
from low water for some time, and the feeding area of the ducks
was accordingly moved out fifty to one hundred yards into the lake
over the area in which shot from hunters had fallen. Several hundred ducks were found on the lake in various stages of poisoning
with typical wing drop and leg drop, weakness, and anemia. Examination of the gizzards, both by x-ray and direct examination, revealed the presence of as high as seventy-five shot per bird. This
lake has been a hunting lake for thirtv vears. and it is estimated
that at least one hundred tons of lead have collected on the bottom
of the lake. The ducks feeding on the bottom have obtained the shot.
It is likely that this condition is widespread in the United States
and is annually accounting for the loss of large numbers of water
fowl.
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Problems in Game Conservation
RALPH T. KrnG; University of Minnesota
The problems of game conservation may be divided into three
groups; namely, sociological, economic, and biological. Included in
the biological problems are a number that fall in the domain of the
field zoologist. It is only with these latter that this paper is concerned.
During the period of exploration and settlement, game abounded in
this country. For a time after settlement it increased at a tremendous
rate in spite of the demands made upon it. This increase was due
to the conditions of settlement, extensive clearing operations, introduced food plants, and an augmented and more reliable food supply
in connection with remaining abundant and undisturbed breeding
areas.
Continued settlement, with its increased agricultural and industrial developments, finally resulted in either elimination or invasion
of practically all environments used by game for purposes of feeding,
breeding, and resting. A reduction in numbers was followed by the
adoption of certain game conservation measures. The measures thus
far adopted may be broadly outlined under four main headings: Restrictive laws, predator control, establishment of refuges, and artificial replenishment.
The next major step in game conservation is the application of
scientific game management based on research.
A new technique must be developed. Too much emphasis is
placed on replanting game, and not enough emphasis on creating environments where constant replanting is unnecessary. In a favorable environment any wild species raises itself.
"Leadership is needed. The present man-power of the game
conservation movement is almost wholly self-trained and accidental.
The administrative man-power is without science, and the scientific
man-power is without experience in management or administration.
The supply of man-power is short, as evidenced by the large number
of men without either science or experience holding responsible administrative positions."
Experiment stations and experimental areas must be established ;
problems must be studied by exact methods both in the field and in
the field and in the laboratory; and facts of known value thus obtained.
The systematized accumulation of facts in regard to the growth
and inter-relations of game will become the science of game conservation on which an exact art of game management can be based.
Mating Displays of Our Minnesota Grouse (Film)
W. J. BRECKENRIDGE; University of Minnesota
The males of most birds have secondary sex characters in the
form of plumage displays, skin developments such as sacs, wattles,
combs, etc., or arresting actions by which they seek to attract the
favor of the female birds. These characters are developed to a remarkable degree among the grouse.
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Of our four native Minnesota grouse, two are distinctly prairie
birds, the Pinnated Grouse, or Prairie Chicken and the Prairie Sharptailed Grouse; while two are exclusively birds of the woods, the
Ruffed Grouse and the Spruce Grouse.
The dance of the Prairie Chicken differs from that of the Prairie
Sharp-tail. The former has large, orange neck sacs which aid in the
production of a booming sound often heard for more than a mile,
while the latter has small, violet-purple sacs, the correspondingly
weaker sounds of which are audible for only a few hundred yards.
The rapid stamping of the feet of the former is restricted to a second
or so immediately preceding the "boom," while those of the latter are
continuous throughout the performance. The Prairie Chickens
boom and strut independently, as to time, while the Sharp-tails dance
in unison with periods when all simultaneously "freeze" stiffly.
The dances of the woods grouse have several features in common
unlike those of the prairie birds. First, the males of the former
perform solitarily at chosen points in the dense woods. Second, vocal
sounds play no part in their dances, and, consequently, they have
not developed neck sacs but produce their sounds by wing movements alone. Third, rapid foot movements take no part in their
dance.
The male Ruffed Grouse differs from the Spruce Grouse in that
it performs habitually on an old fallen log, and the mysterious thumping sounds which increase in rapidity into a whirr are produced by
the beating of the wings in the air while the bird sits propped on its
tail. The cock Spruce Grouse chooses a small open space in the
woods at either end of which he selects a perch five to eight feet
above the ground. From the perch at one end he flies to the opposite
end, suddenly stops, and produces a whirr while settling to the ground
on rapidly beating wings. The whirr is repeated as the bird flies
straight into the air to alight on the opposite perch. The bird then
flies back and repeats the performance at the end from which he
started.
SUMMER MEETING
On July 15, 1933, the Minnesota Academy of Science held its first
annual summer meeting on the farm of Dr. R. B. Harvey near Stillwater, Minnesota. At this meeting 45 active and 5 associate members were inducted into the Academy.
Following a short business meeting four papers were presented
as follows:
Anthropology of the St. Croix. Mr. Ralph Brown.
Things of Interest in the Geology of Central Minnesota. Prof.
Geo. A. Thiel.
Animal Life of the St. Croix. Prof. Samuel Eddy.
Flora of the St. Croix. Prof. A. H. Larson.
After a picnic lunch the members were conducted on tours to
view ancient Indian caves, Indian burial grounds which had been
excavated by the Academy, and Indian paintings on the bluffs of the
St. Croix River.
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